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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed October 16, 2006 have been fully considered but they are not 
persuasive. The applicant argues that the Suri reference (US Patent 6,842,638 Bl) does not teach 
the generation of a bone mask. The examiner respectfully disagrees with the applicant. Although 
in Suri, element 198 of figure 9 is called an intermediate mask, this intermediate mask equates to 
a preliminary bone mask as it precedes the bone mask which is generated from it. As to the 
argument that Suri does not generate a bone mask, the examiner respectfully disagrees and points 
out that the end element, element 172 of figure 8 states a bone-air-muscle mask. Although Suri 
teaches generation of other elements besides the bone in the bone mask, this is insignificant as 
Suri teaches what is claimed by the applicant of a bone mask. 

2. As to forgetting to recite where in Suri certain subject matter of the dependent claims are 
cited, the examiner apologizes and is reciting the matter herein. 

3. The subject matter of claims 2, 15, and 28 can be found in col. 1 1 line 39-63 stating that 
any non- vascular regions is removed from the image by taking the mask 172 and subtracting that 
information from the image by replacing the mask volume with a gray intensity level, which 
changes the pixels of the bone into pixels of the background which generates a bone-free volume 
data set. 

4. The subject matter of claims 3, 16, and 29 can be found in col. 7 line 54-58 stating that a 
magnetic resonance angiography volume image data is generated, therefore the image of just the 
vessels has information about its volume and therefore is a volumetric rendering. 
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5. The subject matter of claim 4, 17 is stated on col. 1 line 5-7 and col. 6 line 62-65 stating 
that the invention relates to CTA and that the image can be from limited regions of the subject. 
One of these regions can be the head in a head coil. 

6. The subject matter of claim 5, 6, 10.-13, 18, 19, 23-26, 30, 3 1, and 35-38 was recited in 
paragraphs 3-6 of rejection dated July 7, 2006, but the colunm and lines have been restated for 
your convenience. As to explanations please see rejection below. 

7. 5, 18, 30: col. 2 line 29-34; 6, 19, 31: col. 8 line 8-12; 10, 23, 35: col. 2 line 29-31; 
11, 24, 36: col. 12 line 27-54; 12, 25, 37: col. 3 line 27-40; 13, 26, 38: col. 14 line 30 

8. In response to the applicants arguments about the 103 reference VanMetter (US 
6,351,571) in regards to claims 7-9, 20-22, and 32-34 the examiner respectfully disagrees. Suri 
teaches a pre-processor that generates an edge preserving, intensity-inverted image and also 
teaches that other pre-processing steps are contemplated and can be performed (col. 27-30). 
Therefore it would be obvious to use any sort of pre-processing that would enhance or process 
the image into a better image to work with, such as the image enhancement algorithm disclosed 
in VanMetter which enhances edges 9col. 1 line 14-50), which is capable of being vessel edges. 
This processing is done on a rectangular digital image (col. 2 line 66-col. 3 line 4) which would 
be a single slice of the total volume, like the pre-processing in Suri is done. The processing 
would be done on each slice (col. 12 line 16-18 of Suri), which would all have the same 
subregions relating to a subvolume when the slices are brought back together. VanMetter also 
discloses that the processing can be done on an image wdth multiple connected regions of 
interest, one region of interest could be the entire image in which the convolution operator is 
used upon it, and its one or more subregions, and then another region of interest could be an 
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arbitrary region of interest and the mask- weighted convolution can used to process that region of 
interest and its one or more subregions (col. 1 line 64-67, coL 2 line 66-col. 3 line 4). 

9. Therefore the examiner maintains the rejection dated July 7, 2006 restated below for your 
convenience. 

Claim Rejections - 35 USC §102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

11. Claims 1-6, 10-19, 23-31, 35-39 are rejected under 35 U.S.C. 102(e) as being anticipated 
by US Patent No. 6,842,638 Bl (herein referred to as Suri et al.). 

12. Claims 1-5, 11, 14-18, 24, 27-30, 36, and 39: Suri et al. discloses an apparatus and 
method for producing an angiographic image representation of a subject. These systems can 
differentiate the vasculature form the non-vascular structures. An imaging scanner, such as a CT 
or an MRI, acquires imaging data from a portion of a. subject including vascular contrast, such as 
a head/neck region: A reconstruction processor reconstructs an image from the data and then 
converts the image into an edge-enhanced image having enhanced vascular edges by applying 
mathematical transformation (col. 2 line 64-col. 3 line 8). A segmentation engine can then 
employ tracking systems which track a vessel starting from an initial seed location and quantify 
the vessel lumen (a geometric and a functional template) (col. 2 line 29-34). This segmentation 
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engine also separates the vascular regions from the non-vascular regions. Pixels corresponding to 
bone/air/vascular structures are assigned a black pixel and tissue background is assigned a gray 
pixel. The mask processor then removes the vascular regions, the more intense pixels, from this 
intermediate mask. The resulting slice mask contains only the least intensity pixels of the non- 
vascular structures with the blood vessels removed (the bone mask) (col. 12 line 27-54), This 
mask is then subtracted to generate the image of the vascular region of interest in either two 
dimensions or three dimensions (col. 8 line 22-38). 

13. Claims 6, 19, and 31: Suri et al. discloses an edge volume processor that emphasizes the 
edges of the vasculature which in itself is determining a maximum gradient, which is the edge, 
for the area (col. 8 line 8-12). 

14. Claim 10: Suri et al. discloses differentiating the vasculature from background levels, 
which would include things like the table or support the patient is being imaged upon (col. 2 line 
29-31). 

15. Claims 12, 25, and 37: Suri et al. discloses a dynamic constrained region growing 
process of identifying vessel centers, finding a first vessel direction , and then estimating vessel 
boundaries by iteratively propagating a closed geometric contour arranged about the first vessel 
center. This is done for each vessel center and the estimated boundaries are interpolated to form 
a vascular tree (col. 3 line 27-40). 

16. Claims 13, 26 and 38: Suri et al. discloses smoothing the image which, after processed, 
will be an image of only the vascular structure (col. 14 line 30). 
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Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 7-9, 20-22, and 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suri et al. as applied to claims 1, 14 and 27 above, and further in view of US Patent No. 
6,351,571 Bl (herein referred to as VanMetter et al.). Suri et al. teaches using edge enhancement 
methods to help extract vascular structure in medical imaging. What Suri et al. does not 
specifically teach is partitioning the image into sub-regions and implementing a fast algorithm in 
one sub-region and a slower, complex algorithm in another sub-region. These teachings are well 
known in the art as evident by VanMetter et al. VanMetter et al. teaches using different 
algorithms for different regions to enhance edges. The first algorithm is a fast algorithm of just 
computing the convolution to obtain the low-frequency component of the image. The second 
algorithm, the masking convolution, is a complex one, especially when applied to real image 
(3D) space (col. 1 line 55-col. 2 line 44). It would be obvious to one with ordinary skill in the art 
at the time of the invention to combine VanMetter et al. with Suri et al. as Suri et al. teaches 
using edge enhancements, for which one could use VanMetter et al.'s edge enhancement 
algorithms to execute the edge enhancement. 
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Conclusion 

19. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated firom the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

20. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Jacqueline Cheng whose telephone number is 571-272-5596. 
The examiner can normally be reached on M-F 9:00-5 :30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



